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Background: Poor lung function is a predictor of all-cause and cardiac mortality. Identifying and modifying risk factors is mandatory for 
reducing cardiovascular complications among hypertensive patients. Lung function however is not routinely assessed as a cardiovascular risk. 
The study aimed to compare the lung function parameters among hypertensive and normotensive patients at the general outpatient clinic of a 
tertiary hospital in southwest Nigeria. 
Method: A comparative study of 105 hypertensive and 105 normotensive patients, aged 40-60 years. An interviewer-administered 
questionnaire was used to obtain data on socio-demographic characteristic and medical history. Anthropometric measurement was obtained 
and spirometry was performed. The level of significance was set at p< 0.05.
Result: A significantly higher proportion of the hypertensive group (33.3%) had poor lung function compared with the normotensive group 
(21.0%), p=0.044. Logistic regression analysis showed uncontrolled blood pressure (OR: 2.995, {1.243-7.171}) as the most significant 
predictor of poor lung function and waist circumference above normal (OR: 4.579, {1.136-18.465}), the most significant factor associated 
with poor lung function in the hypertensive and normotensive groups respectively.
Conclusion: Uncontrolled blood pressure predicted poor lung function, thus lung function assessment as well as ensuring blood pressure 
control should be advocated among hypertensive patients for prevention of a decline in lung function
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Introduction

Hypertension defined as persistently elevated blood pressure above 

140/90mmHg is a chronic medical condition with about 90-95% of 
1 ,  2cases having no specific cause.  Hypertension affects 

approximately one billion people worldwide with more than seven 
3million deaths per year.  It is a major risk factor for several vascular 

disorders such as hypertensive heart disease, coronary heart disease, 

cerebrovascular disease, peripheral artery disease, chronic kidney 
4,5disease and retinopathy.  It has also been established that 

individuals with low pulmonary function have a higher risk of 

developing coronary events, heart failure, stroke and a higher risk 
6-9for cardiovascular death.  The rate of hospitalization due to 

cardiovascular disease and mortality among patients with impaired 

lung function was found to be twice those with normal lung 
.7function  A review described that for every 10% decrease in FEV1, 

10all-cause mortality increases by 14%.  In individuals aged 40-59 

years and > 60 years, there was respectively a 2 and 3mmHg 

increment in pulse pressure for every one standard deviation 

decrement in FEV1 which further increased the risk for 
11cardiovascular events.  These complications can disrupt the 

physical capabilities, social identities and life trajectory of sufferers 

leading to depression even within the context of strong family 
12support.  Attempts at reducing the incidence and prevalence of 

cardiovascular complications associated with hypertension have 

made studying and modifying associated risk factors mandatory. 

Though the evaluation of lung function is an office procedure which 

can be done with the use of simple equipment such as the peak flow 

meter or spirometer, it is not routinely evaluated among patients 

with hypertension when assessing their cardiovascular risk. For the 

formulation of management protocols with regards to lung function 

evaluation among hypertensive patients, there must be enough 

evidence based on available data, thus the need for assessing the 

lung function of patients with hypertension. This study compared 

the lung function of hypertensive with normotensive patients.

Methods

Study area:

The study was carried out at the General outpatient clinic of the 

Department of Family Medicine, University College Hospital 

(UCH), Ibadan. UCH is the first tertiary hospital in the West African 

sub-region established in 1957. The general outpatient clinic is an 

urban-based family practice which serves as the gateway for most 

patients presenting to the hospital. 

Study design: 

A comparative cross-sectional hospital-based study was conducted 

between the 1st of May and the 21st of July 2017.

Study population

Adult patients aged 40-60 years with and without hypertension who 



presented at the general outpatient clinic, UCH. 

Inclusion criteria-  

Consented hypertensive adults between the ages of 40 to 60 years 

who had been diagnosed with hypertension (BP ≥140/90mmHg) for 

at least one year and normotensive adults between the same ages 

who had never had their blood pressure ≥140/90mmHg. 

Exclusion criteria-

Individuals with exposure to dusty occupation, previous diagnosis 

of asthma, chronic obstructive pulmonary disease, emphysema or 

current symptoms suggestive of obstructive lung disease, smokers, 

chest deformity and contraindication to spirometry procedure, 

acutely ill patients, hypertensive patients on beta-blocker 

medication and non-consenting patients.

Sampling method 

The respondents were selected using a systematic random sampling 

technique. 

Sample size estimation: 

It was calculated using the formula proposed for the calculation of 

the number of participants per study group for unmatched 
13comparative studies . Where P1 (96.0%) was the proportion of 

14hypertensive patients with poor lung function , and assuming a 15% 

statistical difference, P2 was 81.0%. Thus, the minimum sample size 

was 95 patients each. Adding a 10% allowance for missing or 

incompletely filled data, 105 hypertensive and 105 normotensive 

respondents were recruited.    

Data collection: 

An interviewer-administered questionnaire was used. The 

questionnaire had sections on socio-demographic data, duration of 

hypertension; anthropometric measurements (weight and height) 

with a calculated BMI, two blood pressure readings and a calculated 

average for each respondent. A pulmonary function test was carried 

out using spirometry (SPIROBANK II®) at a side lab in the general 

outpatient clinic to determine the respondent's FEV1, FVC, 

FEVI/FVC ratio and PEF. In performing the test, standard operating 

procedures were observed and the results were verified by a 

consultant pulmonologist. The best test result of three readings was 

compared with the spirometer-predicted value for the patient's age, 

sex, height and race. If the value of FEV1% was less than 80% of the 

predicted value an obstructive lung pattern was said to occur. If the 

FVC was low but FEV1% normal or increased, it was interpreted as 
15a restrictive lung pattern.  Both restrictive and obstructive lung 

function patterns were categorized as poor lung function while 

values of FVC, FEV1 and FEV1/FVC (FEV1%) > 80% were 

classified as normal. 

Data analysis

The data collected was analyzed using the Statistical Package for 

Social Sciences (SPSS) version 20. Socio-demographic 

characteristics, anthropometric measurement and clinical 

characteristics of the two study groups were summarized using 

percentages, mean values and standard deviation. The results were 

presented using a graph and tables. Based on lung function, each 

study group was divided into two groups: those with poor lung 

function and those with normal lung function measures. The 

proportion of hypertensive and normotensive patients with poor 

lung function was computed and expressed in percentage. 

Comparison of categorical variables (BMI,  waist circumference, 

blood pressure, duration of hypertension and lung function) was 

done using chi-square tests.

 Logistic regression analysis of the presence or absence of poor lung 

function on blood pressure was done by adjusting for socio-

demographic and clinical variables. 

The level of significance was set at p< 0.05. 

Ethical considerations.

Ethical clearance was obtained from the Ethical Review Committee 

of the University of Ibadan/University College Hospital Ibadan 

Institutional Review Board (UI/EC/16/0245). Informed consent 

was obtained from each study participant and the confidentiality of 

the respondents was guaranteed by anonymity of respondents.

RESULTS

All the 210 respondents (105 hypertensives and 105 normotensives) 

who were recruited completed all aspects of the study.    

Socio-demographic characteristics of the study respondents

Table I shows the socio-demographic characteristics of the 

respondents. The proportion of female respondents was higher in the 

two groups (hypertensive 56.2%, normotensive 51.4%) compared 

with the male respondents. The mean age of the hypertensive group 

was higher (51.89± 6.04years) than those of the normotensive group 

(48.5± 5.89 years).  The majority in both groups were married, had 

formal education and earned more than the minimum wage.

Table I: Socio-demographic characteristics of respondents

Clinical characteristics of respondents

Table II shows that the mean blood pressure (p=<0.001), weight 

(p=0.031), body mass index (p=0.003) and waist circumference 
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(p=0.004) were significantly higher among the hypertensive group 

compared with the normotensive group.

Table II. Clinical characteristics of respondents. 

Significantly, a higher proportion of the hypertensive 35(33.3%) 

had poor lung function compared with the normotensive 22(21%), 

p= 0.044 as shown in Figure 1. Among the respondents with 

hypertension, 22.9% had restrictive lung function patterns and 

10.4% had obstructive patterns while among the normotensive 

respondents, 17.1% had restrictive patterns and 3.8% had 

obstructive lung function patterns.  

Figure 1: Pattern of lung function among respondents

Risk factors for poor lung function in the study respondents

Table III shows that uncontrolled blood pressure was significantly 

associated with poor lung function (p=0.024) while in the 

normotensive group, abnormal waist circumference was 

significantly associated with lung function (p=0.048).

Table III: Bivariate analysis showing the association between 

clinical characteristics and lung function. 

Logistic regression showing the factors associated with lung 
function among the hypertensive and normotensive group as shown 
in Table IV after adjusting for age, waist circumference and BMI, 
shows that among the hypertensive group, respondents with current 
blood pressure greater than 140/90mmHg are about three times 
more likely to have poor lung function (OR: 2.995, 95% C.I. 1.243-
7.171) while in the normotensive group with every unit increase in 
waist circumference above normal, respondents are five times more 
likely to develop poor lung function( OR: 4.579, 95% C.I. 1.136-
18.465). 

DISCUSSION 
This study described the comparison of lung function among 
hypertensive and normotensive attendees of the General outpatient in 
a tertiary health facility in southwest Nigeria. More of the 
hypertensive respondents had poor spirometry value, abnormal waist 
circumference and uncontrolled blood pressures were significantly 
associated with poor lung function.
The mean age of the hypertensive group (51.89± 6.04) was 
significantly higher than that of the normotensive group which is in 

, 12-14line with the prevalence of hypertension which rises with age.   The 
mean weight and BMI of the hypertensive respondents were 
significantly higher than that of the normotensives. Similar to this, is 
the finding of Schnabel et al in Germany where the respondents with 
hypertension had higher BMI (28.3±3.9) compared to the 

12normotensive (24.0±3.5).  Several other researchers have found 
12-16, similar results.  This finding can be said to be a result of the 

association between obesity and hypertension, as it has been 
13established that obesity is a risk factor for developing hypertension.   

With regards to waist circumference, in this current study, 
hypertensive respondents had higher values compared with the 
normotensive and this also is similar to the findings of Bello-Ovosi in 

15an urban community in North-Western Nigeria.  This finding is in line 
with the association between waist circumference as one of the 

17indicators of central obesity and hypertension by Shah et al.  
This current study showed that the hypertensive group had a 
significantly higher proportion of respondents with poor spirometry 
values than the normotensive group.  This is shown by the reduced 
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values of all the pulmonary parameters in the hypertensive group 
compared with the normotensives. Population-based studies carried 
out in Germany and Iceland showed a similar significant decrease in 
FVC, FEV1, PEF and FEV1/FVC in hypertensive subjects 

14, 18, 19compared with persons without hypertension.  Though the 
reasons for the association between reduced lung function and 
hypertension are yet to be fully understood, one possible hypothesis 
is that chronic hypertension causes left ventricular dysfunction 
resulting in increased left atrial pressure. This might lead to an 
increase in pulmonary artery pressure resulting in an increase in 
interstitial oedema in the lung causing a decrease in FEV1 and FVC 

19values.  Furthermore, it was observed that a higher percentage of 
respondents in the hypertension group had restrictive lung function 
patterns compared to the normotensive group, which is similar to the 
findings of a restrictive pattern of lung function in hypertensive 

10, 12, 14, 18persons reported by other researchers.    Shah et al and 
Qurershi et al, however, found a higher proportion of obstructive 
pattern of lung function amongst the respondents probably due to 
the bronchoconstriction effect of the beta blocker class of 

20, 21antihypertensive that the hypertensive patients were on.  
In this study, uncontrolled blood pressure was found to be a 
predictor of poor lung function among the hypertensive 
respondents. A mare diagnosis of hypertension was not associated 
with poor lung function but hypertension with current blood 
pressure greater than 140/90mmHg (i.e. uncontrolled hypertension) 
was found to be inversely associated with poor lung function. 
Though the pathophysiology of the association between high blood 
pressure and lung function is not yet fully understood several other 

10, 14, 18, 19  studies have found the same association. A parallel 
physiological pathway for elastic changes is hypothesized for 

8declines in arterial elasticity and lung function.  Endothelial 
dysfunction and inflammation which occurs in hypertension could 
potentially decrease the elasticity of both arterial vasculature and 

8 lung tissue. The decreased elasticity in the arterial vasculature leads 
to arterial stiffness within the lungs and may lead to decreased lung 

21function.  As documented by Schnabel et al, the Framingham study 
carried out in the 1980s found an inverse relationship between 

12forced vital capacity (FVC) and cardiovascular diseases.  This and 
other studies found that a decline in forced vital capacity and forced 
expiratory volume in one second were strong inverse predictors of 
the future development of hypertension and cardiovascular 

12,22diseases.  Furthermore, among hypertensive patients there is a 
persistent low-grade systemic inflammation indicated by elevated 
C-reactive protein levels which has been associated with poor lung 

5,14 function.
The effects of obesity on pulmonary function parameters are 
influenced by the amount and distribution of body fats. Both BMI 
and Waist circumference are usual measures of overweight and 
obesity but abdominal fat measured by waist circumference 
correlates to intra-abdominal fat which can influence respiratory 
mechanics irrespective of BMI by limiting diaphragmatic 

23expansion.  In this study, waist circumference was noted to be 
inversely associated with lung function but not with BMI. This 
finding is in agreement with a population based study on 
anthropometric measurements and lung function carried out by 
Rowe et al and that of a cross-sectional study by Svartengren et al in 
which central obesity and not just high BMI was related to poor lung 

24, 25function. 

CONCLUSION
In this study, poor lung function was observed more among 
hypertensive respondents and restrictive pattern was the 
predominant lung function abnormality. Uncontrolled blood 
pressure was a predictor of poor lung function among the 
hypertensive respondents while waist circumference above normal 

was a predictor of poor lung function among the normotensive 
respondents.

IMPLICATION FOR PRACTICE
This study recommends intensified weight reduction counselling to 
improve the lung function of all patients either hypertensive or 
normotensive, continuous counselling on medication adherence for 
hypertensive patients, particularly those with uncontrolled blood 
pressure as they may develop poor lung function which becomes an 
added risk for both cardiovascular and cerebrovascular events and 
lastly, this study advocates for lung function evaluation with the use 
of spirometry, a simple office procedure which can be done by 
primary care physician, as part of the cardiovascular risk assessment 
for hypertensive patients.
 
LIMITATIONS
Being a hospital-based study; the findings may not be generalized to 
the general population. Non-matching of the study respondents due 
to the short duration of data collection. Lack of measurement of lung 
volumes to ascertain true restrictive and obstructive lung function 
patterns due to lack of needed equipment.
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